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LO INTRODUCTION

This Supplemental Alternatives Evaluation is being

prepared to provide information regarding a fourth alternative for the third

operable unit at the Kummer Sanitary Landfill (Site). The alternative under

consideration deals strictly with the treatment technology for extracted

groundwater at the Site. This technology would be proposed in the event that

bioremediation is determined not to be feasible for groundwater treatment at the

Site.

2.0 BACKGROUND

Remedial actions at the Site have been broken into three

operable units:

Operable Unit 1 Northern Township Municipal Water System

Operable Unit 2 Source control (capping) of the landfill

Operable Unit 3 Contaminated groundwater management



Operable Units 1 and 2 are being addressed separately by

the regulatory agencies and the Potentially Responsible Parties (PRPs) and are

not included in this evaluation. The third operable unit was evaluated in the Site

Feasibility Study (FS) prepared for the Minnesota Pollution Control Agency

(MPCA) in July 1990 and in the Record of Decision (ROD) prepared by US EPA

and signed on September 29,1990.

The groundwater remedial action objectives stated in the FS

are to:

1. Provide a safe drinking water supply for down-gradient residents.

2. Prevent significant impacts on surface water quality.

The first objective is being met with the anticipated

completion of connections by this summer, by operable unit one. The second

objective, if applicable, is to be met by installation of the landfill cap and the

groundwater extraction and treatment system.

The groundwater contamination consists of low level

volatile organic compound (VOC) contamination as well as some inorganic

parameters that exceed primary and secondary drinking water criteria at some

locations sampled. The selected remedy in the ROD consisted of groundwater
extraction, lime softening to remove inorganic contaminants and advanced



oxidation process (AOP) followed by a granular activated carbon polish for VOC

removal. Based on recent evaluation of the selected remedy by the PRPs for the

Site, an additional alternative is being proposed for consideration.

3.0 PROPOSED ALTERNATIVE

The proposed alternative groundwater treatment consists of

groundwater extraction as selected in the ROD, followed by pH adjustment and

coagulation/flocculation for inorganics removal and air stripping for organics

removal. The treated groundwater recharge alternative selected in the ROD

would be retained if the city discharge system is unavailable. In order to address

potential air emission concerns stated in the FS, a screening evaluation of air

stripper exhaust gases was performed which shows that VOC emissions will be

well below 10"̂  exposure levels and in conformance with OSWER Directive

9355.0-28. The Directive was provided by the MPCA as the criteria document for

ambient impacts at the Site. Groundwater extraction, inorganics treatment and

recharge are described in the FS and the ROD and will not be repeated here.

The treatment technology being proposed for VOC removal

is air stripping. Figure 1 illustrates the schematic diagram of the proposed

treatment system. In order to verify adequate removal of VOCs from

groundwater and insignificant ambient impact, a conservative estimate of

influent VOC concentrations was utilized based on the highest concentrations of
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the VOC parameters at the Site. Following is a list of the concentrations utilized

for the purpose of this estimate and a comparative list of the influent

concentrations used in the FS:

Concentration Concentration
Compound for Evaluation (ug/fl From FS (u^//)

Benzene 6.0 4.0

Tetrachloroethene 12.0

Trichloroethene 6.8

Trans-l,2-Dichloroethene „ 35.0 5.0

Vinyl Chloride 94.0 33.0

3.1 GROUNDWATER TREATMENT

Based on the influent concentrations evaluated, a

preliminary design of an air stripper has been identified. Table 1 presents the

conceptual specifications for the air stripper and includes the specifications

presented in Table 3.6 of the FS. Based on the conceptual design evaluated,

treated effluent will be below Maximum Contaminant Levels (MCLs) for the

VOCs identified. Table 2 lists predicted effluent and exhaust gas VOC

concentrations-based on the proposed air stripper design. Actual concentrations

will be less than these estimates based on anticipated actual influent
concentrations.



TABLE 1

AIR STRIPPER SPECIFICATIONS
KUMMER SANITARY LANDFILL, BEMIDJI, MINNESOTA

Parameter Proposed Design FS Design

Hydraulic Capacity lOOgpm lOOgpm

Diameter 30 inches . 24 inches

Packing Height 13 feet 8 feet
Air Flowrate 700 cftn 400 dm

Air: Water Ratio 50:1 30:1



TABLE 2

AIR STRIPPER EFFLUENT AND
EXHAUST GAS COMPOUND CONCENTRATIONS

KUMMER SANITARY LANDFILL, BEMIDJI, MINNESOTA

Liquid Inflow Rate 100 gpm
Air Inflow Rate 700 cfm

Compounds Mole Weight
(gmlmole)

Tetrachloroethene (PCE)
Trichloroethene (TCE)
Trans-l^-Dichloioethene (tDCE)
Vinyl Chloride
Benzene

166
131
97
63

Z8

Influent
Liquid Cone.

(ugll)
12.0
6.8

35.0
94.0
6JJ

153.8

Effluent
Liquid Cone.

(ugll)
0.33
6.16
0.64
1

0.18
23\

Off-Gas
Mass of Contaminant

<*lday)
1.40E-02
7.97E-03
4.13E-02
1.12E-01
6.99E-03
1.82E-01

Off-Gas
Mass of Contaminant

(#/c./.)
139E-08
7.91E-09
4.09E-06
1.11E-07
6.93E-09
l^OE-07

Off-Gas
Concentration

Contaminan
(PPM)
0.0312
0.0225
0.1574
0.6558
0.0331
0.9000



32 EXHAUST AIR TREATMENT

A detailed evaluation of potential air emissions from the air

stripper exhaust will be conducted during the remedial design phase of the

program. Estimated air emissions will be evaluated in conjunction with stack

height and acceptable risk levels to confirm no significant ambient impact. Based

upon verbal discussions with USEPA and MPCA, catalytic incineration of the

exhaust gases was also evaluated and determined to be feasible, if required. A

paper discussing the feasibility of catalytic incineration of halogenated organic

chemicals is attached as Appendix A. However, the scope and costs were not

included because the estimated concentrations of VOCs in the exhaust gases are

well below any adverse risk levels as utilized by USEPA and MPCA as

demonstrated on Table 3.

4.0 PROPOSED ALTERNATIVE ANALYSIS

The proposed alternative of coagulation/flocculation

followed by air stripping are evaluated based on the nine criteria used for

evaluating remedial alternatives.



TABLES

AIR STRIPPER EXHAUST GAS
IMPACT/COMPLIANCE EVALUATION

KUMMER SANITARY LANDFILL

1. Nonattainment considerations - None.

2. Attainment considerations -

VOC air emissions are "de minimis" with respect to PSD (0.033 TPY vs 40.0),
"minor" under the CAAA (0.033 TPY vs 10), and not significant with respect to
OSWER Directive 9355.0-28 (0.0076 Ib/hr vs 3.0).

The following table contains individual emission estimates:

Compound Emissions Qb/hr) Emissions (TPY)

PCE 5.84 xlO"4,
TCE 332x101}
TDCE 1.72 x 10^
Vinyle Chloride 4.65 x 10"J
Benzene 2.91 x 10"4

TOTAL 0.0076

3. Ambient Impact Analysis

2^6x10-3
1.46 x 10-3
752 x 10-J
Z04 x ID'2,
1.28 x IP"3

0.033

A. Risk - based compounds
The individual and aggregate maximum ground level concentrations, at the
nearest property boundary, are 60 x 7700 x less the RsD safe levels.

Stack Parameters:

Screening Model:

H = 30' - 9.2M x = 100M d = 0.76M
T = ambient (293TO Vs = 0.72 mps

Compound
Maximum
Ihrconc

PCE 0.11
TCE 0.062
Vinyl Chloride 0.87
Benzene 0.054

(mg/m3)
Maximum
Am. Cone1

0.0028
0.0016
0.022
0.0014

RsD
Safe Levels2

21.0
7.7
1.4
12

Aggregate Total

Fractional
Impact3

0.00013
0.00021
0.0157
0.0012

0.017
vsl.O

1 Average: 25% if 1 hour value
2 From USEPA (56 FR 7232,2/21 /91)
3 (Ann. Cone.) + (Safe Level)



TABLE 3 (Cont'd)

AIR STRIPPER EXHAUST GAS
IMPACT/COMPLIANCE EVALUATION

KUMMER SANITARY LANDFILL

B. Toxic Air Compounds

The ground level concentration, at the nearest property boundary, is 36,000 x
less than PEL - based on safe levels.

Maximum PEL - based Fractional
Compound 1 hr cone. 8 hr Cone4 Safe Level5 Impact

TDCE 0.32 022 7930 0.000028
vsl.O

4 USEPA: 70% of 1 hr value
5 At 1% of PEL.
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4.1 OVERALL PROTECTION OF
HUMAN HEALTH AND THE ENVIRONMENT

The proposed alternative reduces the risks associated with
groundwater contamination by pumping and treating contaminated

groundwater in a comparable manner as achieved in the selected remedy and

meets the intent of the criteria in the ROD.

4.2 ARARs COMPLIANCE

The proposed alternative for the Site meets or exceeds

ARARs as discussed in Section X(B) of the ROD. It is expected to meet MCLs

within 10 years of treatment, which is equivalent to the selected alternative in the

ROD.



43 LONG TERM EFFECTIVENESS AND PERFORMANCE

The proposed alternative utilizes the same groundwater

pumping component and a comparable treatment component as the selected

alternative. Elimination of the groundwater contaminants achieves the same

degree of long-term effectiveness and permanence as the selected alternative.

4.4 REDUCTION OF TOXICITY,
MOBILITY OR VOLUMETHROUGH TREATMENT

The proposed alterative achieves the same degree of

reduction of toxicity and mobility as the selected remedy and achieves a better

reduction of volume because the inorganics treatment generates less sludge

requiring land disposal and the air stripping achieves MCLs without the
generation of contaminated carbon.

4.5 SHORT TERM EFFECTIVENESS

The proposed alternative achieves the same degree of short

term effectiveness as the selected alternative.



The proposed alternative is equally implementable as the

selected alternative and is being utilized at numerous sites in Region V including

the following four National Priorities list Sites in Minnesota: Lehiller/Mankato,

Waite Park Wells/ Twin Cities Army Ammunition Plant and General

Mills/Henkel Corporation.

4 *7 X"*/"%£*•!*.7 COST

The proposed alternative is more cost effective than the

selected alternative for both capital and operation/maintenance costs. Following

is a summary cost comparison. Detailed cost estimates are shown in Tables 4

and 5. Costs for groundwater extraction, inorganics treatment, advanced

oxidation and groundwater recharge employ the figures from the FS.

Proposed Alternative Selected Alternative

Capital Cost $1,000,000 $1,370,000

Annual O & M Cost $400,000 $512,000

Present Worth Cost (10%) $4,770,000 $6,200,000

8



TABLE 4

DETAILED REMEDIAL COST ESTIMATE
AIR STRIPPING WITH CATALYTIC INCINERATION

KUMMER SANITARY LANDFILL

Component Capital Cost

Packed tower with blower $ 18,000
Controls & Instrumentation 12,000
Piping & Valves 2,000
Electrical 3,000
Site work 3,000
Foundation and dearwell 35,000
Building 30,000
Land Acquisition 3,000
Miscellaneous ______5.000

Sub-Total Construction Costs 111,000
Contingency @ 20% 22,000
Engineering @ 15% _____17.000

TOTAL CAPITAL COST: $ 150,000

Operating Costs Annual Cost

Electrical Power $ 7,000
Labor 50,000
Maintenance Materials 10,000
Monitoring 30,000
Insurance, taxes & licenses ______5.000

Sub-Total Annual O & M Costs 102,000
Contingency @ 25% _____26.000

TOTALANNUALO&M $ 128,000



TABLE 5

REMEDIAL COST ESTIMATE
GROUNDWATER EXTRACTION AND TREATMENT

KUMMER SANITARY LANDFILL

Component

Groundwater Collection
Inorganics Removal
Organics Removal
Groundwaler Recharge
Present Worth O&M1

TOTAL COST:

Proposed Alternative

$ 300,000
320,000
150,000
230,000

3.770.000

Selected Remedy

$ 300,000
400,000
440,000
230,000

4.830.000

$ 6.200.000

1 Based on 30 year operating life discounted at 10% (9.43).



4.8 STATE ACCEPTANCE

The MPCA concurred with the selected alternative from the

ROD. The proposed alternative meets equivalent levels of the nine criteria and is

a better alternative because it generates less sludge and is more cost effective.

4.9 COMMUNITY ACCEPTANCE

The proposed alternative is comparable or superior to the

selected remedy and should therefore be acceptable to the community. Two of

the concerns raised during the public comment period were cost effectiveness

and sludge generation. As previously stated, the proposed alternative is better

than the selected alternative in both of those areas.
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